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TITLE OF THE INVENTION 

16-SUBSTITUTED-4-AZA-ANDROSTANE 5-ALPHA-REDUCTASE 
ISOZYME I INHIBITORS 

5 FIELD OF THE INVENTION 

The present invention provides novel compounds, novel 
compositions, methods of their use and methods of their manufacture, 
where such compounds are generally pharmacologically useful as agents 
in therapies whose mechanism of action rely on the selective inhibition of 

10 the isozyme 5 oc-reductase 1. 

BACKGROUND OF THE INVENTION 

Certain undesirable physiological manifestations, such as 
acne vulgaris, seborrhea, female hirsutism, androgenetic alopecia which 
includes female and male pattern baldness, and benign prostatic 
hyperplasia, are the result of hyper-androgenic stimulation caused by an 
excessive accumulation of testosterone ("T") or similar androgenic 
hormones in the metabolic system. Early attempts to provide a 
chemotherapeutic agent to counter the undesirable results of 
hyperandrogenicity resulted in the discovery of several steroidal 
antiandrogens having undesirable hormonal activities of their own. The 
estrogens, for example, not only counteract the effect of the androgens 
but have a feminizing effect as well. Non-steroidal antiandrogens have 
also been developed, for example, 4'-nitro-3'-trifluoromethylisobuty- 
25 ranilide. See Neri, et a/., Endocrinol 1972, 91 (2). However, these 
products, though devoid of hormonal effects, compete with all natural 
androgens for receptor sites, and hence have a tendency to feminize a 
male host or the male fetus of a female host and/or initiate feed-back 
effects which would cause hyperstimulation of the testes. 

The principal mediator of androgenic activity in some target 
organs, e.g., the prostate, is 5a-dihydrotestosterone ("DHT"), formed 
locally in the target organ by the action of testosterone-5a-reductase (or 
simply 5 oc-reductase). Inhibitors of 5a-reductase will serve to prevent or 
lessen symptoms of hyperandrogenic stimulation in these organs. See 



4/24/2007, EAST Version: 2,1.0.14 



WO 95/11254 



PCT/US94/12071 



-2- 

especialiy United States Patent Nos. 4,377,584, issued March 22, 1983, 
and 4,760,071, issued July 26, 1988, both assigned to Merck & Co., Inc. 
It is now known that a second 5a-reductase isozyme exists, which 
interacts with skin tissues, especially in scalp tissues. See, e.g., G. Harris, 
et ai, Proc. Natl. Acad. Sci. USA, Vol. 89, pp. 10787-10791 (Nov. 1992). 
The isozyme that principally interacts in skin tissues is conventionally 
designated as 5a-reductase 1 (or 5oc-reductase type 1), while the isozyme ' 
that principally interacts within the prostatic tissues is designated as 5a- 
reductase 2 (or 5a-reductase type 2). 

In the treatment of androgenic sensitive disease conditions, 
e.g., benign prostatic hyperplasia (BPH) and/or the prevention and 
treatment of prostatic cancer, it would be desirable to have one drag 
entity which is active against both isozymes in the prostate to 
significantly inhibit all dihydrotestosterone production. It would also be 
desirable to have another drug entity which is highly selective for 
inhibiting the isozyme 5oc-reductase 1 associated with the scalp, for use 
in treating conditions of the skin and scalp, e.g., acne vulgaris, male 
pattern baldness and hirsutism in females. Additionally, a selective 5oc- 
reductase 1 inhibitor could be used in combination with a 5a-reductase 2 
inhibitor such as, e.g., finasteride (PROSCAR®), for therapy in the 
treatment of hyperandrogenic conditions such as BPH and/or the 
prevention and treatment of prostatic cancer, and for the treatment of skin 
and scalp-related disorders such as acne vulgaris, seborrhea, female 
hirsutism, and androgenic alopecia. Still further, the 5a-reductase 1 
inhibitors of this invention could be used in combination with a 
potassium channel opener such as minoxidil for the treatment of these 
skin and scalp-related disorders. Therefore it is an object of this 
invention to provide compounds that have sufficient activity in the 
inhibition of 5oc~reductase isozyme 1 . 
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SI IMMARY OF THE INVENTION 

The novel compounds of this invention have the formula 



5 




10 

and are selective 5oc-reductase 1 inhibitors. It is an object of this 
invention to provide compounds that alone or in combination with 
inhibitors of 5a-reductase 2 are useful in the treatment of benign prostatic 
hyperplasia, prostatitis, and/or the prevention and treatment of prostatic 

is cancer. It is an additional object of this invention to provide compounds 
that alone or in combination with inhibitors of 5a-reductase 2 are useful 
in the treatment of acne vulgaris, female hirsutism, androgenic alopecia 
(also known as androgenetic alopecia and human pattern baldness), and 
insufficient plasma levels of high density lipoproteins. The compounds 

20 of the invention have utility in one or more of the aforementioned areas. 

PET ATT ,F,D DESCRIPTION OF THE INVENTION 

The novel compounds of the present invention have the 
general structural Formula I: 



30 




or a pharmaceutically acceptable salt or ester thereof 
wherein: 
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the C1-C2 carbon-carbon bond may be a single bond, or a double 
bond as indicated by the dashed line; 

Rj is selected from the group consisting of hydrogen and Cl-10 alkyl; 
R.2 is selected from the group consisting of hydrogen and Cl- 10 alkyl; 
one of R.3 and R4 is selected from the group consisting of hydrogen 
and methyl, and the other is selected from the group consisting of: 

(a) amino; 

(b) cyano; 

(c) fluoro; 

(d) methyl; 

(e) OH; 

(f) -C(0)NRbRc, where Rb and R c are independently H, 
Cl-6 alkyl, aryl, or arylCl-6alkyl; wherein the alkyl 
moiety can be substituted with 1-3 of: halo; Ci-4alkoxy; 
or trifluoromethyl; and the aryl moiety can be substituted 
with 1-3 of: halo; Cl-4alkyl; Cl-4 alkoxy; or 
trifluoromethyl; 

(g) Ci-io alkyl-X-; 

(h) C2-10 alkenyl-X-; 

wherein the Cl-10 alkyl in (g) and C2-10 alkenyl in (h) 
can be unsubstituted or substituted with one to three of: 
0 halo; hydroxy; cyano; nitro; mono-, di- or 

trihalomethyl; oxo; hydroxysulfonyl; carboxy; 
ii) hydroxyC l -6 alkyl; C l -6alky loxy; C i _6 
alkylthio; Ci-6alkylsulfonyl; Cl-6 
alkyloxycarbonyl; in which the Cl-6 alkyl 
moiety can be further substituted with 1-3 of: 
halo; Cl-4 alkoxy; or trifluoromethyl; 
(77) arylthio; aryl; aryloxy; arylsulfonyl; 

aryloxycarbonyl; in which the aryl moiety can 
be further substituted with 1-3 of: halo; Cl-4 
alkyl; Cl-4 alkoxy; or trifluoromethyl; 
iv) -C(0)NRbR c ; -N(Rb)-C(0)-R c ; -NRbRcl 
where Rb and Rc are defined above; 
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(i) aryl-X-; 

(j) heteroaryl-X-, wherein heteroaryl is a 5, 6 or 7 membered 
heteroaromatic ring containing at least one member selected 
from the group consisting of: one ring oxygen atom, one 
ring sulfur atom, 1-4 ring nitrogen atoms , or combinations 
thereof; in which the heteroaromatic ring can also be fused 
with one benzo or heteroaromatic ring; 
wherein the aryl in (i) and heteroaryl in (j) can be 
unsubstituted or substituted with one to three of: 

v ) halo; hydroxy; cyano; nitro; mono-, di- or 
trihalomethyl; mono-, di- or trihalomethoxy; 
C2-6 alkenyl; C3-6 cycloalkyl; formyl; 
hydrosulfonyl; carboxy; ureido; 

vi) Cl-6 alkyl; hydroxy Cl-6 alkyl; Cl-6 alkyloxy; 
Cl-6 alkyloxy Ci-6alkyl; Cl-6 alkylcarbonyl; 
Ci-6alkylsulfonyl; Cl-6 alkylthio; Cl-6 
alkylsulfinyl; Cl-6 alkylsulfonamido; Cl-6 
alkylarylsulfonamido; Cl-6 alkyloxy-carbonyl; 
Cl-6 alkyloxycarbonyl Cl-6alkyl; RbRcN- 
C(0)-Ci-6alkyl; Cl-6 alkanoylamino Cl-6 
alkyl; aroylamino Cl-6 alkyl; wherein the Cl-6 
alkyl moiety can be substituted with 1-3 of: 
halo; Ci-4alkoxy; or trifluoromethyl; 

vii) aryl; aryloxy; arylcarbonyl; arylthio; 
arylsulfonyl; arylsulfinyl; arylsulfonamido; 
aryloxycarbonyl; wherein the aryl moiety can 
be substituted with 1-3 of: halo; Ci-4alkyl; Cl- 
4aIkoxy; or trifluoromethyl; 

viii) -C(0)NR D Rc; -0-C(0)-NRbRc; -N(Rb)-C(0)- 
R c ; -NRbRc; Rb-C(0)-N(R c )-; where Rb and 
R c are defined in (f) above; and -N(Rb)-C(0)- 
ORg, wherein Rg is Cl-6alkyl or aryl, in which 
the alkyl moiety can be substituted with 1-3 of: 
halo; Cl-4alkoxy; or trifluoromethyl, and the 
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aryl moiety can be substituted with 1-3 of: halo; 
CMalkyl; Cl-4 alkoxy, or trifluoromethyl; 
-N(Rb)-C(0) NR c Rd. wherein Rd is selected 
from H, Cl-6 alkyl, and aryl; in which said Ci- 
6alkyl and aryl can be substituted as described 
above in (f) for Rb and Rc; 
ix) a heterocyclic group, which is a 5, 6 or 7 

membered ring, containing at least one member 
selected from the group consisting of: one ring 
oxygen atom, one ring sulfur atom, 1-4 ring 
nitrogen atoms, or combinations thereof; in 
which the heterocyclic ring can be aromatic, 
unsaturated, or saturated, wherein the 
heterocyclic ring can be fused with a benzo 
ring, and 

wherein said heterocyclic ring can be 
substituted with one to three substituents, as 
defined above for vj, vi), vii) and viii), 
excluding ix) a heterocyclic group; and 

(k) R3 and R 4 taken together can be carbonyl oxygen; 

(1) R 3 and R 4 taken together can be =CH-Rg, wherein Rg is 
defined in vhi); and wherein: 

X is selected from the group consisting of: 

-O-; -S(0) n -; -C(0)s -CH(R e )s -C(0>-0-*; -C(0)-N(R e )-*; 
-N(R e )-C(0)-0-*; -0-C(0)-N(R e )-*; -N(R e )C(0)-N(R e )s 
-0-CH(R e )-*; -N(Re)-; wherein R e is H, Cl-3 alkyl, aryl, aryl- 
Ci-3 alkyl, or unsubstituted or substituted heteroaryl, as defined 

above in (j); 

wherein the asterisk (*) denotes the bond which is attached to 
the 16-position in Structure I; and n is zero, 1 or 2, 

Combinations of substituents and/or variables are 
permissible only if such combinations result in stable compounds. 
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ln one embodiment of the instant invention are compounds 
of Formula I wherein R 1 is hydrogen or methyl and R 2 is hydrogen or 
methyl, 

A further embodiment of the instant invention are 
compounds of Formula I wherein: 

one of R3 and R 4 is selected from the group consisting of hydrogen 
and methyl, and the other is selected from the group consisting of: 

(b) cyano; 

(c) fluoro; 
(e) OH; 

(g) Ci-io alkyl-X-; or Q-10 alkyl-X-, where alkyl can be 
substituted with aryl, and wherein aryl in mm can be 
substituted with 1-2 of halo or Cl-6alkyl; 

(h) C2-10alkenyl-X-; 

(i) aryl-X-; 

(j) heteroaryl-X-, wherein heteroaryl is a 5 or 6 membered 
heteroaromatic ring containing 1-2 ring nitrogen atoms; 
wherein the aryl in (i) and heteroaryl in (j) can be 
unsubstituted or substituted with one to two of: 
jc) halo; cyano; nitro; trihalomethyl; trihalomethoxy; Cl- 

6 alkyl; aryl; C\ -6 alkylsulfonyl; Cl -6 alkyl- 

arylsulfonamino; 

xi) -NRbRc; Rb-C(0)-N(R c )-; wherein Rb and R c are 
independently H, Ci-6 alkyl, aryl, or arylCl-galkyl; 
wherein the alkyl moiety can be substituted with 1-3 
of: halo; Cl-4alkoxy; or trifluoromethyl; and the aryl 
moiety can be substituted with 1-3 of: halo; Cl- 
4alkyl; Cl-4 alkoxy; or trifluoromethyl; 

xii) a heterocyclic group, which is a 5 membered aromatic 
ring, containing one ring nitrogen atom, or one ring 
oxygen and one ring nitrogen atom; and 

(k) wherein R 3 and R 4 taken together can be carbonyl oxygen; 
and wherein: 
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X is selected from the group consisting of: 

-0-; -S(0) n -; -CH(Re)-; -C(0)-N(R e )-*; 
-O-C(0)-N(R e )-*; 

wherein R e is H, Cl-3 alkyl, aryi, aryl Cl-3 alkyl; 

wherein the asterisk (*) denotes the bond which is attached to 
the 16-position in Structure I; and n is zero or 2. 

Novel compounds of the present invention exemplified by 
this embodiment include but are not limited to the following compounds: 
4-aza-4,7P-dimethyl-5a-androstane-3,16-dione; 
4-aza-4-methyl-5a~androstan-3, 1 6-dione; 
3-oxo-4-aza-4-methyl-16p-hydroxy-5a-androstane; 
3. oxo -4- aza -4-methyl-16P-(benzylaminocarbonyloxy)-5a-androstane; 

3-oxo-4-aza-4-methyl-16P-benzoylamino-5GX-androstane; 

3-oxo-4-aza-4-methyl-16P-methoxy-5a-androstane; 

3. 0 xo-4-aza-4-methyl-t6P-allyloxy-5a-androstane; 

3-oxo-4-aza-4-methyl-16p-(n-propyloxy)-5a-androstane; 

3-oxo-4-aza-4-methyl-l 6a-hydroxy-5a-androstane; 

3-oxo-4-aza-4-methyl-16p-(phenoxy)-5a-androstane; 

3_ OX o-4-aza-7P-methyl-l 6p-(phenoxy)~5a-androst-l -ene; 

3. OX o-4-aza-4-methyl-16a-methoxy-5a-androstane; 

3- oxo -4-aza-4-methyl"16p-(4-chlorophenoxy)-5a-androstane; 

3„ oxo .4_aza-7P-methyi-l 6p-(4-chlorophenoxy)-5a-androst-l -ene; 

3_oxo-4-aza-7p-methyl-16p-(4-chlorophenoxy)-5a-androstane; 

3-oxo-4-aza-7p-methyl-16P-(3-chloro-4-methylphenoxy)-5a-androstane; 

3-oxo-4-aza-7p-methyl-16p-(4-methylphenoxy)-5a-androstane; 

3. oxo -4-aza-7p-methyl-16p-(4-methylphenoxy)-5a-androst-l-ene; 

3-oxo-4-aza-7p-methyl-l 6p-[4-( l-pyrrolyl)phenoxy]-5a-androst-l -ene; 

3-oxo-4-aza-4jp-dmiemyl-16p4iydroxy-5a-androstane; 

3-oxo~4-aza-4 Jp-dirnethyl- 1 6p-methoxy-5a-androstane; 

3-oxo-4-aza-4,7p-dimethyM6p-allyloxy-5a-androstane; 

3-oxo-4-aza-4Jp-dimemyl-16p-(33-dimethylallyloxy)-5a-androstane; 

3-oxo-4-aza-4 t 7P-dimethyl-16P-(n-propyloxy)-5a-androstane; 

3. oso .4.aza-4,7p-dimethyl-J6p-(iso-pentoxy)-5a-androstane; 

3-oxo-4-aza-4,16a-dimethyl-16P-hydroxy-5a-androstane; 
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3-oxo-4-aza-4,7p-dimethyl- 1 6p-ethyloxy-5a-aiidrostane; 

3-oxo-4-aza-4,7p-dimethyl-16|5-benzyloxy-5a-androstane; 

3-oxo-4-aza-4,7p-dimethyl- 1 6ot-hydroxy-5a-androstane; 

3-oxo-4-aza-4,7P-dimethyl-16p-methylthio-5a-androstane; 
5 3-oxo-4-aza-4,7p-dimethyl-l 6p-(n-propylthio)-5a-androstane; 

3-oxo-4-aza-4,7|i-dimethyl-16P-fluoro-5a-androstaiie; 

3-oxo-4-aza-4,7p-dimethyt-l 6p-cyano-5ot-androstane; 

3-oxo-4-aza-4-methyl-16p-(l-hexyl)-5a-androstane; 

3-oxo-4-aza-4,7p-dimetbyl- 1 6{5-<n-propy])-5a-androstane; 
1 0 3-oxo-4-aza-4,7p-dimethyl-l 6p-benzyl-5a-androstane; 

3-oxo-4-aza-4,7p-dimethy 1- 1 6p-(4-chlorobenzyl)-5a-androstane; 

3-oxo-4-aza-4,16a-dimethyl-16P-methoxy-5ot-androstane; 

3-oxo-4-aza-4,7p-dimethyH6p-(4-cyanophenoxy)-5a-androstane; 

3-oxo-4-aza-4,7p-dimethyl- 1 6P-(3-cyanophenoxy)-5cc-androstane; 
1 5 3-oxo~4-aza-4,7p-dimethyl- 1 6p-(4-nitrophenoxy)-5a-androstane; 

3-oxo-4-aza-4,7P-dimethyl-16p-(l-naphthyloxy)-5a-androstane; 

3-oxo-4-aza-4,7p-dimethyl- 1 6P-(3-chloro-4-methylphenoxy)-5a- 

androstane; 

3-oxo-4-aza-4,7p-dimethyl-16p-(4-metbylphenoxy)-5a-androstane; 
20 3-oxo-4-aza-4,7P-dimethyl-16p-(tert-butyloxy)-5a-androstane; 

3-oxo-4-aza-4,7p-dimethyl-l 6p-(3-methyl- 1 -butyloxy)-5a-androstane; 
3-oxo-4-aza-4,7P-dimethyl- 1 6a-(n-propyloxy)-5a-androstane; 
3-oxo-4-aza-4,7P-dimethyl-16p-(4-trifluoromethylphenoxy)-5a- 

androstane; 

25 3-oxo-4-aza-4,7p-dimethyl-l 6p-(4-trif!uorometboxyphenoxy)-5a- 
androstane; 

3-oxo-4-aza-4,7p-dimethyM6P-ethylthio-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyl- 1 6p~ethylsulfonyl-5a-androstane; 
3-oxo-4-aza-4,7P-dimethyl-16P-(4-methylsulfonyIphenoxy)-5a- 

30 androstane; 

3-oxo-4-aza-4,7p-dimethyM6p-[4-(4-tolylsulfonylamino)phenoxy]-5a- 
androstane; 

3-oxo-4"aza-4,7p-dimethyM6p-(3-pyridyloxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyI-16P-[(4-phenyl)phenoxy)-5ot-androstane; 
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3-oxo-4-aza-4,7p-dimethyI-16p-(4-fluorophenoxy)-5a-androstane; 
3-oxo-4~aza-4, 7p-dimethy I- 1 6p-(2-pyrazinyloxy)-5a-androstane; 
3-oxo-4-aza4Jp-dimethyI-16[5-[4-(5-oxazolyl)phenoxy]-5a-androstane; 
3-oxo-4-aza-4jp-dimethyl>16p<2-pyrimidinyloxy)-5a-androstane; 
3-oxo-4-aza-4 ,7P-dimethy I- 1 6p-[4-( 1 -pyrryl)phenoxy]-5a-androstane; 
3-oxo-4-aza^J(5-dimethyl--16P-(4-amiriophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7{5-dimethyl- 1 6p-(4-acetylaminophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7P-dimethyl- 1 6P-(4-benzoylaminophenoxy)-5a- 
androstaiie; 

3-oxo-4-aza-4,7p-dimethyl- 1 6p-(4-chlorophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyl- 1 6P-(phenoxy)-5a-androstane; 
3-oxo-4-aza-4,7P-dimethyl- 1 6P-(2-chIorophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7P-dimethyl- 1 6p~(3 -ch!orophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyl-16p-(4-chlorophenoxy)-5a-androst-l-ene; 
3-oxo-4-aza-4 Jp-dimethyl- 1 6-(4-chlorobenzylidene)-5a-androstane; 
3-oxo-4-aza-4Jp-dimethyl-16-benzyHdene-5a-androstane; 
3-oxo-4-aza-4jp-dimethyI-16-(4-methylbenzylidene)-5o^-androstane; 
3-oxo-4-aza-4 Jp-dimethyl- 1 6-(4-chIorobenzy l)~5oc-androstane; 
3-oxo-4-aza-4,7p-dimethyl-16-(4-methylbenzyl)-5a-androstane; 
3-oxo-4-aza-4Jp-dimethyl-16-(3-pyridylmethyI)-5a-androstane; 
3-oxo-4-aza-4 Jp-dimethyl- 1 6a-methanesiilfonyl-5a-androstane; 
3-oxo-4-aza-4jp-dimethyl- 1 6P-thiophenoxy-5a-androstane; 
3-oxo-4-aza-4jp-dimethyI-16p-(4-chlorothiophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyl-16p-(4-fluorothiophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyI-16P-(4-methylthiophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethy!- 1 6p-(4-methoxythiophenoxy)-5a-androstane; 
3-oxo-4-aza-47P-dimethyl-16p-phenylsulfinyl-5a-androstane; 
3-oxo-4-aza-4,7p-dimethy I- 1 6p-phenylsuIfonyI-5a-androstane; 
3-oxo-4-aza-4jpj6a4rimethyl-16p-(4-trifluoromethyIphenoxy)-5a- 
androstane, 

3-oxo-4-aza-4,7P, 1 6ot-trimethyl-l 6P-hydroxy-5a-androstane; 
3-oxo-4-aza-4 ,7P ,1 6a-trimethyl- 1 6p-methoxy-5a-androstane; 
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pharmaceutical^ acceptable salts thereof, and analogs of the above- 
described compounds wherein the C1-C2 carbon-carbon bond is a double 
bond, and/or R 1 is -H, and/or R 2 is -H or methyl, where appropriate. 

In another embodiment of this invention are compounds of 
5 Formula I further Limited to those wherein the Cl -C2 carbon-carbon bond 
is a single bond, R l is methyl, R 2 is methyl, R 3 is selected from 
unsubstituted or substituted aryloxy, and R 4 is hydrogen. 

Some non-limiting examples of compounds within this 
embodiment are: 

1 ° 3-oxo-4-aza-4,7P-dimethyl-16p-(4-cyanophenoxy)-5a-androstane; 
3. 0 xo-4-aza-4,7p-dimethyl-16p-(3-cyanophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyl-16p-(4-nitrophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyl-16p-(l-naphthyloxy)-5a-androstane; 
3-oxo-4-aza-4,7|5-dimethyl-l 6p-(3-chloro-4-methylphenoxy)-5oc- 
androstane; 

3-oxo-4-aza-4,7|3-dimethy 1- 1 6P-(4-methylphenoxy)-5a-androstane; 

3„ 0 xo-4-aza-4,7p-dimethyI-16ji-(4-trifluoromethylphenoxy)-5a- 

androstane; 

3-oxo-4-aza-4,76-dimeuiyl-16p-(4-trifluorometlioxyphenoxy)-5a- 

20 androstane; 

3-oxo-4-aza-4,7p-dimethyl- 1 6p-(4-methylsulf onylphenoxy)-5a~ 
androstane; 

3. oxo .4- aza .4,7p-dimethyl-16p-[4-(4-tolylsulfonylamino)phenoxy3-5a- 
androstane; 

25 3-oxo~4-aza-4,7p-dimethyl-16p-[(4-phenyI)phenoxy)-5a-androstane; 
3.oxo-4-aza-4,7P-dimethyl-16P-(4-fluorophenoxy)-5a-androstane; 
3„ oxo -4-aza-4,7P-dimethyl-16p-[4-(5-oxazolyl)phenoxy]-5a-androstane; 

3-oxo-4-aza4,7P-dimethyI-16p-[4-(l-pyrryl)phenoxy]-5a-androstane; 
3 o 3-oxo-4-aza-4,7P-dimethyl- 1 6P-(4-aminophenoxy)-5a-androstane; 

3_ OXO -4-aza-4,7p-dimethyl- 1 6p-(4-acetylaminophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethy 1- 1 6p-(4-benzoylarninophenoxy)-5a- 
androstane; 

3_oxo-4-aza-4,7P-dimethyl-16p-(4-chIorophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyl-16p-(phenoxy)-5a-androstane; 
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3-oxo-4-aza-4,7P-dimethyl~16ji-(2-chlorophenoxy)-5a-androstane; 
3-oxo-4-aza-4,7p-dimethyl-16p-(3-chlorophenoxy)-5a-androstane; 

and the pharmaceutically acceptable salts thereof. 

A useful compound of the present invention is 3-oxo-4-aza- 

5 4,7p-dimethyl-l 6 JM4-chlorophenoxy)~5a-androstane, or a 
pharmaceutically acceptable salt thereof. 

As used herein "alky!" is intended to include both branched- 
and straight-chain saturated aliphatic hydrocarbon groups having the 
specified number of carbon atoms, e.g., methyl (Me), ethyl (Et), propyl, 

1 0 butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl, iso-propyl (i-Pr), iso- 
butyl (i-Bu), tert-butyl (t-Bu), sec-butyl (s-Bu), iso-pentyl, and the like. 
"Alkyloxy" (or "alkoxy") represents an alkyl group having the indicated 
number of carbon atoms attached through an oxygen bridge, e.g., 
methoxy, ethoxy, propyloxy, and the like. "Alkenyl" is intended to 

15 include hydrocarbon groups of either a straight or branched configuration 
with one or more carbon-carbon double bonds which may occur in any 
stable point along the chain, such as ethenyl, propenyl or allyl, butenyl, 
pentenyl, and the like. Included in this invention are all E, Z 
diastereomers. 

20 The alkyl and alkenyl groups can be unsubstituted or 

substituted with one or more, and preferably 1-3, of: 

i) halo; hydroxy; cyano; nitro; mono-, di- or 
trihalomethyl; oxo; hydroxysulfonyl; carboxy; 

//) hydroxyC l -6alkyl; C l _6alkyloxy; C l -6 alkylthio; C l - 
25 6alkylsulfonyl; Cl-6 alkyloxycarbonyl; in which the Cl-6 alkyl moiety 
can be further substituted with 1-3 of: halo; Ci-4 alkoxy; or 

trifluoromethyl; 

ffi) arylthio; aryl; aryloxy; arylsulfonyl; aryloxycarbonyl; 
in which the aryl moiety can be further substituted with 1-3 of: halo; Q- 
30 4 alkyl; Cl -4 alkoxy; or trifluoromethyl; 

iv) -C(0)NRbR c ; -N(Rb)-C(0)-R c ; -NRbRc; where Rb 

and R c are defined above; and halo is F, Cl, Br or I. 

The term "oxo", as used herein, indicates an oxo radical 
which can occur in any stable point along the carbon chain resulting in a 
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